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[SUMMARY OF PUBLICATION NUMBER 1998-0078123] 
[Abstract] 

The present invention provides a method of preparing LiNii- x Co x 02 
powder, which comprises the steps of providing a gel precursor using 
PAACPolyacrylic acid) as a chelating agent and hydroxide, nitrate or 
acetate of Li, Co and Ni as metal precursors; calcining the gel precursor 
at 200—800° C. for 5-30 hours to form a powder under atmosphere or 
inert gases. The LiNii- x Co x 02 powder of the present invention can be 
used for a cathode active material of a lithium secondary battery. 
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(54) S-3(sol-gel)fflS o|S*h el|S o|A|-*jx|g LiNi1-xCox02 AIDS'S 



¥ ^g-B S-^(sol-gel)g» 0|§oh el|# o|^gx|S LiNi 1 _ x Co x 0 2 9U W4 H SJ^ 

( composite cathode)^! Li/1 M LiCI 0 4 -EC/PC3 °Hij/LiNi 0 5 Co 0 5 0 2 o|§3|-oi 5A[& 

3do|cK & aSoil>H^ #o|^ ^IKcation mixing)o| mi ^& phase-pure) a| LiNi 

i-x Co x°2 I|EH|o|H*l|^. #a|o|-ai>H(polyacrylic acid)# S^S^-llSfe- £lS(Li), 

SBm(Co)S! MS(Ni) 3^*11 3. ArS°K>i LiNi 1 _ x Co x 0 2 x-j|^^o D ^ a j^ah S 

TG/DTA, XRD 5U SEMS 0|#^o| &^^o D ^ xj X |o| w>m~ Li/1 M LiC1 0 4 -EC/PCS 

^/LiNi 0 5 Co 0 5 O 2 a^|-l- o|#S|-aj ^a^I-^dK m LiNi 

1 _ x Co x 0 2 4f-^# ^-^5E ^ a|^}# a^A|^j ojx^^l, n|Al| i§g ^(microcrystalline morphology) 

\^9\ S§]W-!(sol-gel)'S§ o|#§h o|xK3*l§ ot^ LiNi^Co^ ^-^ . 

[£ojo| 7}ci^ m «j-go|| cn|-# *j|3E3S* L^Eftjj #-^Soj| 2l| o_h LiNi 0 5 Co 0 5 0 2 S-SMI^ ^§ 

io|cK 

*1| 2£E^ & #9 oil ix|-# 1 a^-xil^&i A||a^^2| jz^g 14EKJ! TG §J DTA^dS "-^rtH £S0|d|-(^ 
5°C/min). 

All a-So|| ccf# 1 S^*||3.^e1 g7|#o|| 1A|aSeMa) 500°C, (b) 600°C, (c) 700°C % (d) 850'CO]|AH 

UNi 0 5 Co 0 5 0 2 XRDiSO|cK 

H 4i^ * WSOII ch# ^7|#0|| 1A|^o| (a) 500-c, (b)600°Cil (c) 700°CO||AH ^ahsi- UNi 0-5 Co 0>5 O 2 *tt 
A|5.s| S°1# ^eI-l-H^ SEM A^AjojcK 
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*il 5£-^ & U9o|| cc r # 750°CCH|AH ^ oj. LiNi 0 5 Co 0 5 0 2 ^# o|goh y/1 M LiC1 0 4 -EC/PCS 
^/LiNi 0>5 Co 0#5 0 2 Sx|o| go^o| 3.0-4. 25V A r O|o||AH; SJSB-ff-iJi 0.25 mA/cm 

(a)A|-oj#i!( cycling)oi| §-|}gnEi|E ^ (b) A}o|#( C ycle)o|| ^2§§f ^e|-lH £S0| 

cK 

[ghgs| AhAi|oj-^n|][^go| «ot]S ^?J-B &l# 0|x r 3*l§ ofc^ LiNi 1 - x Co x 0 2 &a*flS<>]| g-&^0| 

ac|- ^*]|s| o s m a|g o|x|-gx|oj a|g o|S-gx| ^ a|# Sa|cH3*l-§- <g= j^goj uNi^Co^ 

^ 3j U-§ ^(composite cathode)^ 37|*r^*! f^f Li/1 M LiC1 0 4 -EC/PCS^H 

S/LiNi 0 5 Co 0 5 0 2 3*l# o|§a r 0:| ^Aj-S- 2Jo|ch 

df!§]^ a-So||AHo| LiNi 1 _ x Co x 0 2 S-aai S^S! *il2gj-assfe H^SS^I, o| gJ-^-E y A 



Afla^ xhi^oMa-^ #-l(sol-gel)go| 7H&s|fe #o|ai, zi 3^S^aK>|=« §oHo]| §uH^ 7 r ^& 

SH M §t y J§f #o^0i S(S0l)^EH^. Mil, 0| g-A>Oijo| ^5= oj 3 S | o| Hj^A|^ l(gel)£|- A|^| 

AH Zd^E 3! §fla| ^ xi Aj|B^oi ^-as ^-^ ^o|ch 

H^^gS^I ^U-a| #3 (ball mill)^^B-|o| = ~oj 0 | go Dl uh§o| ffloM?! $|*| 

4J# <*7| aj^^L, ^-«yojx|-o| sflo^PI ^rSAHol ^cH^:[ , AH|^A| ^« S £ oj 7H|^ 

A|e>o| ach 

S^r &-^o|h« o|goh ^-l(sol-gel)S-& g^i^>40| = 7^o| M °H7^oiA-j gx||ao| °*x| gfecih o*a|. 
A-i iieoil-^ g4Hg^x||3. ^ gAjg (nitrate), (acetate) 31 (sulfate)* o|#^h^ S^|ol^| 

(chelating agent Si o|| §] ay ^ a| # § o|#°[ ^<2^S, fill *| M (pechni)S go| ya| <S^s=i:n sjch 31 

&^o\ -AH « Zj^|0|^AHj #^Oj| DC|-a|- CfB££ ^§°J IJEH|0| Aj§0| lo^cf. 

[^-go| ^go| S^|0|^AH| (chelating agent)^. #a| o r Hi!3(poryacrylicacid)# ^SSlOl, ^ 

3^*11^ alS(Li), ^S-H(Co) S MS(Ni) 3^*11^. M^tl #-l(sol-gei)gS o|g3^i LiNi-,_ 

x co x o 2 n^y\ ^oi ck 

S-S^l ^-^^ a b-II o | ethis #a|o r ai^i# A^3|-oi ot 0 |g ^ ^(cation mixing)o| mi & 
(phase-pure)^l Li x Mn 2 0 4 ^|o[ ^}o|cK 

^ ££ ^-^^ ^Bj|o|e^|^. galoFHS^S A^s|-oi S-SCsol-geOgH^ ^Hl^Sj-oi zi #a|s^*j 

^ 3a|o| g.uj-g ^ah S 3£A^7| ^|oj- ^o|dK 

ootja ^og- (sol-gel) a* o|#^a| a|# o|x|-3x|g ^##S^J LiNi^^o^ 1^1 
o|E7H| (chelating agent)^.^ #a|o^l-^# a^^zi, ^^3^*11^ ^IS(Li), 5 H s ^(Co), S M^(Ni)^l ^ 
ysfg, SE^ i^S§ 3^-x-ll^. A|-SS|-0i KgeDS^-il^. el-E- ^, 0| 13^-^1 250~900°CCH| Ai 1-30 

a|Z} ^x-|a|eFoi LiNi 0 5 Co 0 5 0 2 ^l^s^cK 

& oil A-i ^a^|o|HAH|^ #a|o|-3S^S o|g^|-oi ^o|S SU"0| ^jJl ^(phase-pure)^l 

LiNi 0 5 Co 0 5 0 2 ^l^o^op^ rfc^SSfih A|7j-g ^^A|^ S^rH7| §y d|a1|^§ ^E^i (microrystalline 

morphology) ^^r #£|s^*j°J 5ES§ r S^K 

^1 alS(Li), ^^(Co) ^ r MKNOa^B 1:0.5:0.5^1 Stf^ ^o| a^^^cK LiNi 

0i5 Co 0#5 O 2 *«S- a|#o|* r 3^l£! a|S0| ^3x| ee^ a|#ga|Dl3^l^l a^eicK LiNi 

o 5 Co 0 5 0 2 ^l ^§ S(sol) ^ KgeD^EH^ «k>1 ^l^tt" 4 s 5icK 

[g-go| ^| oi| (H| cH o[ ^ Ai| oh ^g]a|# o|^3x|-^ cn|Lix| u| oi|sa|(no memory) t^f 

oiEH7|-x| ^AH 0 | 7|^o| 0 |x|-3A|oj| ^^3 r H^ □ | sj) a | 3^jo^ A -i 3711 z|^# ^ ?jcK a| 

S o|x r 3x|o| oj^-^ 1970^^^e^ 3fH£|7| ai^i-sjoho^K 1990td^H ^M(S0NY)#' 

# ^^xh^^ Li 
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x Co0 2 0 4 , Li x Mn 2 0 2 , Li x Mn 2 0 4 ^ S^SI-S* sfe ^| a|#o|§g x|7 r ^*}t>[7\\ o|go{! 

AH §?^(anode)B 0|^§^ 0 | 372 mAh/g(LiC 

6 ?l^)£Jo]| u|3H 148-274 mAh/g£^ *KH*i°5. ^ A^g^f^ 1 1 0~200mAh/gH^ B 

at Ams- mm^\ 7Hsw o r #an oi**a* ch aroi s§s ^ &se^ ?i^<y^ #^ 7Hti#oi aj 

3fi ^§o|cK Sxh^. a^#o|7HM- a^7^^o| c^sqiEi a|*(Li) o|*|-gx|o| oj=x||5.£fc LiCo0 

2 , LiNi0 2 , LiMn 2 0 4 *r &€■ £±0|^ <4*r# S LiM x Co 1 _ x 0 2 , LiM x Co 1 _ x 0 2 (0 ; l^l'M , M=Ni, Co, Fe, Mn, Cr *a|. 

4i^S ni**!** S ^ &!^r. S*H 7FS ya| A^sife 0 0 ^ *gs-i=- LiCoO 

2 o|cK 2B)l[ LiCoO 

2 ^ ^ (cathode) ^.^o i 7Rjo| H7K>|cK LiNiO 

2 fc g*H»&o| 7^ ^£4, Ni 2+ cH| a-) Ni 3+ ^.^l ^^Sol § ^oju^i <&o\ xHS*^o|| o\r^o\ oicK o|e-|o[ 
^^ZElXr «go|| 741 2S| go|3^r* S7Kdoping)& JL««I| *H^So| ahs^I S&«h9ciK o| 

s ?m uNi 

o.5 Co o.5°2 ^ M LiCo0 2 ^l 7WS*I| a LiNi0 2 ^l Sh^^Zd S*ll* *Ha» *HS^. ^-^ZL Sicf. LiNi 

0 5 Co 0 5°2 ^ 5S75£ LiCo0 2 s|- ^SJelai §fo|S £ location mixing)o| ^ H 37|s|^*jo] 7^ gy *-SJ-g 
a I °| 7fej4j£E «|cHt4 3dH^. aio tt)| LiNi0 2 oil d|sH S£H ^Zdo| ziS^I ^Wi^l S^k £E» LiNi 

0 5 Co 0 5°2 ^ 3.6V -^eoll 7|-<*|*{°l #-^S #a^^( p | a teau)7|- l-I-eJ-l^ >M-S|-cH| c||fi 

zism LiNi 0 5 Co 0 5 0 2 ^ xil a oil ccfah zj-ofz^sl *-«a Mo|^Di| o|fc *U^a| a|#(Li), a^H(Co) H 

HS!(Ni) ^o|^°| g location mixing)KH^o{| yg§|f §J aKM € (cycle) ^£H 0 | *x| g^h 

S- ^Soi|A^ °fco|-£ ^tKcation mixing)o| *h-s. LiNi 0 5 Co 0 5 0 2 &a* S b||0| B*1| (chelating agent)^ ^\o[ 
31>4 (poiyacrylic acid)(PAA)# A^^oi |-1 H J2^ *i|^K*l n ^ah oj g X |o| g-y-xj 

SAW 3^. 

□Ni 0 5 co 0 5 o 2 &^i 7hs- aiei-s<s- ^isa-assfe h^^ss^j^i, oi ^a^^i^^^ai Ehd-a s ^ 

mWrm ^l-Oi O|#o| £:<Um 2& 4= A|-Ei| 7Hxi ^IS^CHI, 0| ai-So| ygs ^tfA| 

(ball milD^B^I ^^jo| ^o D ^ «hgo| SJo|i47| 4H^-J ^^l S-^S^I H7| 

» ^SoW| xi|cH^7| ^oj-^oi r^a^o| ^cHx|d^ ^|^a| ^-b ^£ ^ ^|^a|t}o| ^cK 

Ai|B^°i jii^-^oWIA^ S_^(sol-gel)ao| 7|j ^h| ^ #o|ni, a 7HS^ ^^a|-o|h# ^\\o\\ g§||^ 
7h^*«H U fSfygf #^oi S(sol) ^ehs. 3^, o| ^^°.| ^i, ^£^2 a|a| S^a|^ g( oe |) 

S|-A|^AH 7J3E a SAlELl ^§1 7H Ai A-\\a[9] ^0|cK ZLH^Ul- ^^Aizp.^|^ ^o^ A ^ 0 |^# 0|§3|- 

^ 3^ ^o^AFO|c= 7 ^ 0 | Li a J7 7 |-O^A4 §XH|AH 0 | °>A| &^C|-. CC|-BW ^1^011-^ ^S?-*1|M ^ S^S 

(nitrate), ^^rS, ^^IS (acetate) ^1 (sulfate) # o|^3|-Jl IJb||0|J=*1| (chelating agent)^. ^F^^ oj| 

lagffi oise :: f 1 ^^^, mi*IM(pechni)S Sol ti a| ^^^|o] 9i^l 

fe-E- ^ ^7| ¥|oh LiNi 0 5 Co 0 5 0 2 &^ ^Zd^ #^ 2Si(crystal Unity) , (homogeneity), S£ 

a^r^# ^ ^-^ (morphology)#o|cK £E?j-& #-S"So| 7i|^£|^ #o h d|a||^o| a ^ 

-1- <**\\ t>[0i ^7|ah^s -x|S- ^ 5i7| t£H^o|cK ^goi|Ai^ ^rS^x-ll^ zi±y^m S^|o|^^|( c helating 
agent)^ #a|o|-ait.K Poiyacrylic acid)« ^(gel) a^*||S el-E ^, o| a (gel) St 1 *!!* 

300~850 o CO^|A^ 5-30A|y ^^a|3|-a| LiNi 

o 5 Co o 5°2 ^5i c K *a|o^H ^(Poiyacrylic acid)^ #a|^H (polymer) a^ l_H cH| ^ ^o|^#o| 5^ 

SWI -&S£|7| OH ojj LiNi 

i-x M x°2^^^^ o^|a|- 7H°| s-E a|| a|-Q-! 1 3^1 ^^o| 7t^t>[c[. ^| x-n^g ot^ 

LiNi 

o.5 Co o.5°2 * = 011 °WIHS!! M^!(acetylene black)(£ESAH) §J #a|u|y o^o|S! #^.^^.^r#(Polyvinylidene 
fluorideXPVDF, StWD* S^ro|-oi U"^#^(composite cathode)S ^l^^cK 



http://patent2.kipris.or.kr/patent^eng/XML/1 01 997001 5555/1 01 997001 5555.XML 2007/1 2/1 1 



KIPFttSOg 311^51 3 fi) 



4/10 ^— v 



¥ Hp|o| ^JA|0}|0{| £L\MOi MC|- ^P-XH| ^0|Di, S|-7| ^A|Oi|^ g. "Jgf 0flA|^7| ^| oj- 7jO S) a. uj- 

4|A|o||UNi 05 Co 0 5 0 2 &S^ fl|S:a|S(U), asm(Co)S! MH(Ni) S^S* 1:0.5:0.53) *u|S SSf*W 
>^| ^oj ^ #£|o|-Hl^i(polyacrylic acid)^ S 3^o|S fj-°| *u|7|- 1 .oo| i|7i| ^§°«S £}*cH *| gQlj^ 

9 41^^K £PI ?t§°-!|i x^jny7|L.|. 7j^7|oi|A-i 70~90°c^ ^lo^xi 7M3^K*I S(soi)^. ehE * o| g 

* 7^3^0i KgeDS^I^ elSS^h 0| 250-800 °Coj|A-i 5-30*1 g 7) g. fl7 | ^oj| 
Ai ^Aj^o) LiNi 

o 5 co 0 5 o 2 -g-^* esa^K o|Aj.o| xii^s *n 1^1 l^em-hs^i-. ?i UNj 

0.5 Co o.5°2 §^**8 &^85wt%o{| oWiaS! M^i (acetylene black)(£3*H) 3! #a|b|y o|-o|@! S^fisft* 
(polyvinylidene fluoride)(PVDF, StMDS 7 r z| 12wt%^r 3wt%# ^7^o| *^(cathode)#tJ-#* *i|^|-<£cK 
ZL x|- Ai| o[ xj| ^ ojxi PVDF-i- NMP-g^oj| * LiNi 

0 5 Co 0 5 0 2 ^r^[ S 41 cH #EHEL| (slurry)^. £}-E c|« S^lfe 2*1 (Al foil)^|ofl 3 Soil*) th^ 

a|5*| *l|"s*|-Sc|- S^HS^ 1M2-I LiCI0 4 7|- §SH£! EC(ethylene carbonate) ^! PC(propylene carbonated 
*u|S §lf3 #^!# a^h|-o*c|-. 7 1 ^(reference) £! (counter) S.^ ^£99.999%^l a|# S^SSi 

( foil)* ^H(Celard) 2400 membrane)* (separator)^. A^s^cK ArO|#§(Cycling)o|| cc|-# 

^S-E S#SI5= 0.25mA/cm 

2 S| 3.0~4.2Va^|oi|Ai ^i^Df. 

LiNi 0 5 Co 0 5 0 2 S A^oj- Li/1 m LiCIO 4 -EC/DEC/LiNi 0 5 Co 0 5 0 2 #-»a 3-ftH£ 0.25mA/cm 

2 , ^EKcut-off) 3^ 3.0-4.2VO1W A^|#( cycle) s|^oj| cc|-# gj-ggffs *fl 5£^| i^EmsacK o|ri|) a^S 
LiNi 

0.5 Co 0.5°2^ IS^It 750°C, 10A|eJ- riiAH^oi xi|^^«cK ftgaf £r3^t! *r^l 1/2 o|| uH^fe 
(polarization)^ 0.2V^ A^o| H(cycle) Sl^oil #7 r oM °f:n HS^I-^r. ^7| gJ-g§|f-B 165 mAh/g S 
A^o|#( C ycle)s|^cH| a^a^I S^^|°J S^(polarization)^ USah &* Mo|fed| 

o|fe ^#*^s| ah-^-zj-^ riH^o| oWaf ^-ef) ttH^o|c r . tcfsW Li/1 M LiBF 

4 -EC/DEC/LiNi 0 5 Co 0 5 0 2 S^|s| a^|# ^^(cycleability)S ft^A^pl ^IuHaH-^ >4^7 r ^OiuW ^ ^fi 

£1- SMS <dSo| sa^l-Ei-. 

TG-DAT ^ S AHI^oj- z| S^p-x-il^ o^ 1 3^x1| o | ^^ah S o| D | &C |. 

13^1^ A1|E^°I o^o| ^A^|-7| S>\t\{ ZL H^ZW 7H^-# TG -DTA^ ^-^fol-Oi ZL flU^ ^| 2 

£0i| l-I-ekhohcK ^^-§Ho]| a^s I2^|^ 80°Co||AH a^Zd^ a|^ a^^^ ^g^|o| <=l?\\ zj-^ 

40°C~170°C > 170°C~320°C 5J 320°C ~370°C5.| Ai|^£}0iH ^CH bet— D 1 , 370 o C0^|A^ ^7i|^lf0| #gH|«E|-. 
40°C~170°C ^ZfOflA^i aa z F*il L H^I * S S-Oil 7|o|oh 7^o^ DTA^^^I 133°C^ 170°CO]|AH u|- 

b^l.^ §^n|30j| cjjg^cK 170°C-320°CA^|o| °71| ?|S^x-i|LHo| ^AJ. oj pAA ^ -7| ^ ^-7| 

* S-tHoil 7|oje[^jo^ Dj/\^-Aj o| 192°C,234 0 C,252°C^ 300 °C ^^n|a#o]| c|)go}c^ ^S| 234 °C 

^ S^^l ^oH ttH^0|DK 320°C~370°C^I ^\ SS^^I^I yo|-2i^ ^7|#°| ^ [tH-^0|^, DTA 

°! 350 °C ^S^lHoil SHSgcK 

la^F^im SOO-C, 600°C, 700°C Si 850 c COi|Ai 1A|^ohg 7 | ^-^|7|0l|A-j gfl£|o> a|s.S| ^-^|0| 
(X-ray diffraction pattern)* ^| 3£o|| u|-eMohcK 500 o C0^iA^ a|ss| ?J^, LiNi 

0.5 Co 0.5°2^ °r u l£r ^fZ}S| g^*^o| a^^lS^K 600°CO]|Ai ^ahsj. A|go| go ji^av 0 |b^ #a|^ 
HT-LiNi 

0 . 5 Co 0 5 0 2 y[ ^^SlcK ^^ i7 |. §7 ^^s XRD ^13^ W^(sharp)3U s|Sn|3# ^EM-^cHI, o| 
^ LiNi 

0 5 Co 0 5 0 2 ^-^^l ^E I§£f L-l-Bl-tHcK 0| ^ S- 7 J(sol-gel)S0| 800-1 000 °CO\\a-\ 24A|t} 

0|Ak ^AHsHAi 7H|^^ ]2MHjgg £ ^ ^AH^ £7 ^ U 2 Ai|^A|yO| ^7i| 3d* S|D|o^Ch. 

0|^ ^Bi|o|^Ai| (chelating agent)^ #a|o|-3l>4(Polyacrylic acid)* M^t} f-ISB H7| 
S ^thSl^H, S^rH7|7^ oH^ ^7| nH SOll *JAH o| y§^£;[ §7f*W ^3^* 1>^A|^7| OR 
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^0|cK x|| 4E. (ZlH 4)0{| ag?H|* ^7| S?p| o|-o||Ai 500°C, 600°C 9! 750°C CH|AH 1 A|7}s.oj. ^ah^ «m 
°| SEM ufEfuH5icK 500 e COi|A-j ^sj. «mo| 5 dJ§ ojx|- %^5.7\7l 40nm# 3Jfe §S9 ^§ 

WS^I &7tt} S§ L H*I fflS^ 0| ^0^9.\ X|*|-g 7|-S A {-Oil °\M01 4 s Si^^, 0|Bl9 S§0| 

a|«(Li)S, ^^(Co)^ 3i Hfl!(Ni)SS S^r a?*l|S AfSsU Sa|o^H^(polyacrylic acid)# fiB||o|ex|| 
S. A^3|-CH iS^lf x-il^HL; £p| 250-800 °Co||Ai 5-30*1 Z^S a g^AH SE^ 3 

7| ^|7|0j|Ai ^gSfe^TllS 0|^CHA|^ ^# fg£S E\ #0| X| o| o^^ fS ^ A>§S|fe Li N i 1 - 

x co x o 2 *as| xyaaa. 

*fl 1lJ-o]| 5icHAH, Ak 7 | LiNi 1 _ x Co x 0 2 oil^ x7|- OMi^l i©j £^|# f§£^ 
§^93 

*il 19<>M alow, a|g( L i)S, s&H(Co)3 ^ Mfl(Ni)So| g>4<g ) cc- ^>4 S oj y Am ^go^ 

3fe LiNi 1 _ x Co x 0 2 eas| alls SMS. 

§^94 

a|9(Li), sshS(Co) 3! MS(Ni)S ^ S^lS a^^ji, #a|of-a^^[(polyacrylic acid)# Bb||o| a|- 
§3fOi Xil^^H, a^ 7 | 250-800°COj|Ai 1 ~30*| ZJ-^oj- « 9g 7|*|| g7| £-^|7|o|| 

AH ^gSKH sflSS £|#o|^|-gx|o| ot^^-.^^ A^^|^ LiNi 1 _ x Co x 0 2 -& 1 ^. 

§^95 

*il 49o|| alow, a^ 7 | a|S(Li)S, att-JE(Co)a, S! MS!(Ni)So| i^g, ^&s\<a Z£t= i^SSl 3d**SSS 
Sfe UNi^Co^-g^. 

§^96 

*ll 49^1 UNi^Co^ (o=|7H,X=0~1) SJq- Ahgoi- a|#o|^*jx|. 

S^97 

(polyacryiic acid) ^ahsj LiNi 1 _ x M x 0 2 (M=Ga, Ge, Mo, W, In, Sn)s| S §J If a^ 

S^98 

IfWl l||x| 7H| 3»a| ojt- 3]- g-oii o|3 W x^sj o o ^ LiNi 0-5 Co 0 _ 5 O 2 SWoll oWIHS! 

(acetylene black)(iaA||) #a|b|y o|-o||y = J>|-#(polyvinylidene fluoride)(PVDF,2 9fl| )S §7^0^ 
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